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An Examination Of The Technological Discontinuity Presented By Electronic
Commerce And Its Effect On Organizational Structure
Micki Hyde, Southern Illinois University at Carbondale, mickih@siu.edu
Abstract: This paper will examine the effect on
organizational structure and constituent relationships
posed by the technological discontinuity presented by e-
commerce.  The organization’s structural dimensions
examined will be centralization, formalization, and
specialization.  We conclude that the higher the degree of
e-commerce strategy adoption, the higher the degrees of
organizational decentralization, formalization, and
specialization.
Objective
     While the patterns of technological change and the
impact of technological breakthroughs on environmental
conditions are examined by Tushman and Anderson
(1986), the impact of technological breakthroughs on
organizational structure have undergone limited
exploration.  This paper will examine the technological
discontinuity presented by e-commerce and its effect on
organizational structure.  Three structural dimensions are
widely used to describe organizational structure:
centralization, formalization, and specialization (Shenkar,
Aranya, & Almor, 1995).  These dimensions will be used
to formulate a discussion regarding the effect of e-
commerce on organizational structure.  It is expected that
e-commerce represents a process-destroying technological
discontinuity and that this discontinuity is having an
impact on the dimensions of organizational structure.
E-Commerce
     Business use of the Internet began slowly in the late
1980s but has since exploded with the 1993 establishment
of the World Wide Web (WWW).  The WWW allows
location-independent, platform-independent access to,
creation and distribution of, information in a networked
environment.  This paper defines electronic commerce (e-
commerce) as the practice of selling goods and services
online (Ribbing, 1998).  The activities of commerce
include the exchange of money, research, development,
marketing, advertising, negotiation, sales, support, and
more (Connolly, 1996).
E-Commerce As Discontinuity
     Schumpeter described “creative destruction” as the
fundamental engine of capitalist progress (Anderson and
Tushman, 1991).  Tushman and Anderson(1986) defined
technological discontinuities as breakthroughs that either
enhance or destroy firm competence after periods of
incremental evolution.  Technological change is a slow,
step-by-step, building process, (Freeman, 1979; Schriefer,
1998) punctuated by a major, revolutionary advance
(Tushman & Anderson, 1986; Mintzberg, 1987; Weiss &
Birnbaum, 1989).  These radical changes represent a
discontinuity in both technology and the invention
process, disrupt product markets and increase uncertainty,
but also create opportunities such as new markets and
lines of business (Weiss & Birnbaum, 1989).
     Discontinuities offer sharp price-performance
improvements over existing technologies (Tushman &
Anderson, 1986).  Major technological innovations
represent technical advance so significant that no increase
in scale, efficiency, or design can make older technologies
competitive with the new technology (Mensch, 1979;
Sahal, 1981; Tushman & Anderson, 1986).  Tushman &
Anderson (1986) assert that discontinuities either relate to
product or process, and can be either competence-
destroying or competence-enhancing.  A product
discontinuity results in new product classes, in product
substitution, or in product improvements.  A process
discontinuity results in either process substitution or in
process changes resulting in radical improvements.
Technological paradigm shifts caused by product or
process discontinuities can be classified as competence-
destroying or competence-enhancing since they will
destroy or enhance the competence of the existing
organizations in an industry.  Tushman and Anderson’s
framework (1986) can be illustrated by the matrix below.
Discontinuity Matrix
Developed From Tushman & Anderson’s Framework
PRODUCT/ENHANCE PRODUCT/DESTROY
PROCESS/ENHANCE PROCESS/DESTROY
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     Competence-enhancing discontinuities are order-of-
magnitude improvements in price/performance that build
on existing knowledge.  Such innovations substitute for
older technologies, yet skills required to master the old
technologies are not completely replaced.  New product
classes or substitutes for an existing product are created
by a competence-destroying product discontinuity
(Tushman & Anderson, 1986).  Competence-destroying
process breakthroughs may involve either a combination
of previously discrete steps into a more continuous flow
or a completely different process.
     Once a technological discontinuity occurs, an interval
of technological ferment is triggered that results in a
dominant design and leads to the next interval of
incremental, competence-enhancing, incremental,
technological change (Tushman & Anderson, 1986).
Competence-destroying discontinuities disrupt industry
structure (Mensch, 1979).  While current product-class
leaders fall behind due to the organization’s traditions,
sunk costs, political constraints, and commitment to the
outdated technology, market share will be won by new
organizations created to exploit the new technology
(Tilton, 1971; Hannan & Freeman, 1977; Tushman &
Anderson, 1986).
Impact
     Centralization is the degree to which decision-making
is controlled by senior officeholders; formalization is the
degree to which organizational functions are defined—job
descriptions are specified, and rules, policies, and
documentation are utilized; and specialization is the
degree to which the organization depends on skill
differentiation (Shenkar, et al, 1995).  The associations
between organizational structure and information systems
(IS) structure are contradictory in current literature.
However, Lee and Leifer (1992) postulate the existence of
a reciprocal relationship between organizations’
standardization, formalization, and control dimensions
and IS.  IS structural decisions can be influenced by
organizational dimensions such as formalization,
specialization, standardization, hierarchy of authority,
centralization, technology, size and goals.
     We will study e-commerce's effect on organizational
structure dimensions, using the dimensions of
centralization, formalization, and specialization.
However, it is important to first establish electronic
commerce as a technological discontinuity.  Web-based
technology evolved incrementally up to 1993, the advent
of the World Wide Web.  Since then, many businesses
have begun to offer sites that allow customers to shop for,
and buy, information, physical goods, and/or services.
This development has thus disrupted the way business is
conducted.
     A key factor in identifying a discontinuity is whether
links in the value chain are overturned or reinforced by
the new technology (Anderson & Tushman, 1991).  In e-
commerce, supply chain management has the following
characteristics: the ability to source goods from anywhere
in the world; a centralized, global business/management
strategy with perfect local execution; on-line, real-time
distributed information processing providing total supply
chain information visibility; the ability to manage
information within a company and across industries and
enterprises; the integration of all supply chain processes;
the development/implementation of accounting models
that link cost to performance; and a reconfiguration of the
supply chain organization into teams going from the shop
floor to senior management (Kalakota & Whinston,
1996).  E-commerce is such a radical invention it
represents a discontinuity.
     Also, a discontinuity could be a product or process,
competence-destroying or competence-enhancing
discontinuity.  E-commerce has resulted in process
substitution AS telecommunications is substituted for
paper and/or personal interaction.  For example, a
customer can access information, order and pay for a
product, on-line without talking to a human or using paper
(Kalakota & Whinston, 1996).  E-commerce is
substituting the Internet for retail operations, traditional
paper catalogs, and telemarketing; it has become a
substitution for both medium and means.  Electronic
commerce is a process technological discontinuity.
     A competence-destroying process breakthrough may
involve integrating previously discrete steps or inventing
a completely different process – they are so
fundamentally different from previously dominant
technologies that the skills and knowledge required to
operate the core technology shift (Tushman & Anderson,
1986).  Major changes in the distribution of power and
control within firms and industries are associated with
such major changes in skills, distinctive competence, and
production processes (Chandler, 1977).  E-commerce has
caused any employee in a selling organization to operate
with the computer systems. Sales representatives must
now be able to quickly process orders through the Web
rather than rely on personal interaction.  In some
instances, the Internet has become the organizational
factor driving business.  E-commerce affects all business
functions, including customer service and new product
design, as it facilitates efficient and effective searches for,
and interaction with, customers (Kalakota & Whinston,
1996).  E-commerce is a competence-destroying process
technological discontinuity.
     Centralization: Centralization is the degree to which
decisions are made by senior officers (Shenkar, et al
1995).  Although organizations have traditionally been
controlled vertically, horizontal control has recently
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emerged, concurrent with the advent of computer and
telecommunications technologies.  Vertical organizations’
functional boundaries discourage interaction, thus foster
conflicting departmental goals and inhibit departmental
cooperation.  The objective of a horizontal structure is to
change the staff’s focus to improve flow management and
work quality and to thereby increase customer value.  E-
commerce alters data collection, transaction methods, and
even what work humans perform.  Kalakota and
Whinston (1996) assert that the broad goals of cost
reduction, decreased cycle times, faster customer
response, and improved service quality are similar for
both e-commerce and reengineering.  They also suggest
that one of the goals of reengineering, i.e., streamlining
business processes, is met by using web-based
technologies.
     E-commerce can impact organizational structure,
evidenced by two new structures: network structures and
brokerage structures.  The network organization is closely
connected upstream with its vendors and downstream
with its customers.  The electronic brokerage increases
the efficiency of the internal marketplace by providing
multiple services connected by a single interface with a
single point of accountability on an order-by-order basis.
As organizations move toward internal commerce,
management methods, business processes, and market
structure will be altered irrevocably to integrate with other
functional areas and production sources.  Management
and employees must cooperate, as these business
processes change from the traditional, hierarchical
structure to a more horizontal structure meeting the needs
of demand creation, demand fulfillment, and support
activities (Kalakota & Whinston, 1996).  We can
conclude that the higher the degree of e-commerce
strategy adoption, the higher the degree of organizational
decentralization.
     Formalization: Formalization is the degree to which
organizational functions and job descriptions are
specified, and the degree to which rules, policies, and
documentation are utilized (Shenkar, et. al, 1995).
Formalization is the standardization of interorganizational
interactions (Weiss & Birnbaum, 1989).  In today’s
increasingly global market, codifying and coordinating
transaction factors such as currencies, and customs
regulations through internet software can reduce task
complexity (Kalakota & Whinston, 1996).  We can
conclude that the higher the degree of e-commerce
strategy adoption, the higher the degree of organizational
formalization.
     Specialization: E-commerce enables the streamlining
and rationalization of business processes, and thus
decreases in costs, procurement and product development
cycles, and acceleration of time-to-market through
collaborative engineering and product customization.
New e-commerce-enabled, value-added information
services include specialized directories, broker and
referral services, vendor certification and credit reporting,
network notaries and repositories, and financial and
transportation services.  E-commerce is transforming
consumer choices, which consequently transform markets
and organizations themselves.  Current technology
embodies adaptability, programmability, flexibility, and
other qualities essential for customization.  The
discontinuity presented by e-commerce impacts all
aspects of workflow/transaction management, supply
chain management, and customization from decision-
making to process automation (Kalakota & Whinston,
1996).  We can conclude that the higher the degree of e-
commerce strategy adoption, the higher the degree of
organizational specialization.
Conclusion
     This paper’s goals include the discussion of e-
commerce’s impact on organizational structure.  From our
examination, we can conclude that the higher the degree
of e-commerce strategy adoption, the higher the degrees
of organizational decentralization, formalization, and
specialization.  The Internet allows organizational
information exchange among a dynamic set of global
customers, suppliers, and research collaborators.  It is
forcing organizations to rethink the traditional marketing
methods.  E-commerce provides more effective, more
efficient means for relating with customers, vendors, and
development partners (Kalakota & Whinston, 1996).  A
better understanding of the discontinuity of e-commerce
may improve organizational planning, forecasting, and
survival.
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